The nonselective cation channel TRPC4 has been shown to be present in high abundance in the corticolimbic regions of the brain and play a pivotal role in modulating cellular excitability due to their involvement in intracellular Ca 2+ regulation. Recently we reported their involvement in socialization and regulating anxietylike behaviors in rats. Given the important role for dopamine in modulating emotions involved in social anxiety we investigated whether TRPC4 protein and mRNA was found on dopaminergic neurons of the ventral tegmental area (VTA). Using emulsion autoradiography we found that TRPC4 mRNA is indeed present in the subpopulation of neurons that may modulate emotional and cognitive responses in social situations.
e TRPC family of nonselective channels are made up of seven members (TRPC1-7) and the TRPC4 channel is one of the two most abundant in the mammalian brain 1 . Our recent ndings indicate that the TRPC4 channel is important for sociability in a rodent model of social interaction 3 . For example, Trpc4 knock-out rats exhibit signi cantly decreased social interaction compared to their wild-type counterparts 3 . Previous experiments in our lab indicate that TRPC4 channels are highly expressed in the corticolimbic regions including the lateral septum, hippocampus, prefrontal cortex (PFC) and the amygdala 3 . ese brain regions receive extensive input from dopamine (DA) neurons in the VTA. Given the importance of DA in modulating reward and stress we tested for the presence of TRPC4 protein in the cells of the VTA. We were particularly interested in whether TRPC4 channels were found in GABAergic interneurons and projection neurons or within tyrosine hydroxylase (TH) expressing DA neurons.
RESULTS

Trpc4 Knock-out Rats
e Sleeping Beauty (SB) gene-trap transposon method was used to create the Trpc4 knock-out animals 4 . e SB method uses cutand-paste transposable elements to generate heritable loss-offunction mutations. Fig. 1a shows the location of the trpc4 gene on the rat genome and where the transposon was inserted. By inserting the SB transposon into the rst intron of the trpc4 gene, the full-length protein product is completely eliminated. Using primers for the Trpc4 knock-out and wildtype alleles, we were able to con rm the deletion using PCR and gel electrophoresis (Fig 1b) .
TRPC4 Localization
As shown Fig. 2 , TRPC4 expression was found on a subpopulation of dopamine neurons in the VTA, in addition to positive expression in the substantia nigra. TRPC4 e trpc4 gene is located on chromosome 2 of the rat genome, between 143.35 Mb and 143.49 Mb. e Sleeping Beauty transposon was inserted into the rst intron of trpc4, therefore creating a complete knock-out of the coding sequence. b. Ethidium bromide-stained agarose gel visualizing the 905 bp marker for the WT allele and the 510 bp marker for the trpc4 KO allele. To genotype the animals, a 1.5% agarose gel electrophoresis was used.
could be found on a subpopulation of tyrosine hydroxylase (TH)-expressing cells in the VTA of wild-type rats (Fig. 2G-J) . TRPC4 labeling was absent from TH-expressing cells in TRPC4 (Fig. 2K) . Elimination of the primary antibody in wild-type animals abolished all immunolabeling (Fig. 2L ). Fig.  2J shows a composite of TH and TRPC4 expression in the VTA.
e arrow indicates the presence of TH while the arrowhead indicates co-expression of TH and TRPC4.
DISCUSSION
e localization of TRPC4 in the adult rat brain is consistent with previous in situ mRNA 1 . In this study we increased the resolution of the TRPC4 mRNA and protein to the cellular level and discovered selective co-localization of TRPC4 channels in subpopulations of TH-positive DA neurons. Although we still lack a clear understanding of the TRPC channel signaling cascade in DA neurons it is likely that these channels contribute to increasing DA neuron excitability. e presence of TRPC4 channels in select subpopulations of DA neurons is intriguing and may indicate a circuit speci c modulation of DA activity which could in uence reward and anxiety/stress-like behaviors.
METHODS
Animal Genotyping and Quantitative PCR
ree PCR primers were used and designed as 20-24 oligonucleotide sequences. Reactions were carried out using Choice Taq Blue DNA polymerase in a Techne Touchgene thermal cycler. Ethidium bromide-stained agarose gels were photographed with a UV transilluminator imager.
Emulsion Autoradiography
Labeled cRNA antisense and sense probes were freshly prepared and used. In situ hybridization was carried out according to procedures described previously 3 . Slides were dehydrated and apposed to x-ray lm for 5 days and then covered with photographic emulsion for 15 days and silver grains developed with D19 Kodak photographic solution.
Immunohistochemistry
Brain sections were double-labeled for TRPC4 and Tyrosine hydroxylase using uorescence immunohistochemistry using procedures described previously 6 . Primary antibodies were used prior to incubation. Post incubation, uorescencetagged secondary antibodies were applied and incubated again. Brain sections were mounted on slides with ProLong anti-fade reagent containing DAPI. Omission of the primary antibody during processing eliminated all tissue staining.
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